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(54) METHOD FOR PRODUCING ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing an electronic component comprising a step for 
filling a through hole having a large aspect ratio surely 
with conductive paste without entraining air, or imparting 
conductive paste surely to the inner circumferential 
surface of the through hole. 
SOLUTION: In a vacuum chamber 5 t a stack of an 
electronic component element 4 provided with through 
holes 1a, a conductive paste layer 15 applied to the 
upper surface of the electronic component element 4. 
and a supporting film applied to the outer surface of the 
conductive paste layer 1 5 is placed and, while reducing 
the pressure in the vacuum chamber 5, the stack is 
pressed in the thickness direction thus pressure filling 
the through holes 1a with the conductive paste 
composing the conductive paste layer 1 5. 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The electronic-parts element assembly with which the breakthrough from a top 
face to [ has a top face and an underside in a vacuum chamber, and ] an underside was 
formed, The process which arranges the layered product which has the conductive paste 
layer given to the top face or underside of this electronic-parts element assembly, and the 
covering film laid in the outside surface of said conductive paste layer, The manufacture 
approach of electronic parts equipped with the process which presses fit in said 
breakthrough the conductive paste which constitutes said conductive paste layer by 
decompressing the inside of said vacuum chamber, and pressurizing said layered product 
in the thickness direction which is the direction of a laminating. 
[Claim 2] The manufacture approach of electronic parts according to claim 1 that the 
breakthrough of said electronic-parts element assembly is formed from opening of a top 
face or an underside so that a path may become small gradually toward opening of an 
underside or a top face, and press fit of said conductive paste is performed from the big 
opening side of the path of said breakthrough. 

[Claim 3] The manufacture approach of electronic parts according to claim 1 or 2 which 
decompresses the inside of a vacuum chamber and is further characterized by carrying 
out vacuum attraction from the field of an opposite hand with the side to which the 
conductive paste layer of said electronic-parts element assembly is given in the process 
which presses conductive paste fit. 

[Claim 4] The manufacture approach of electronic parts according to claim 1 to 3 that 
application of pressure is performed from the top-face side of said layered product in 
preparing the conductive paste layer and the covering film in the top face of an 
electronic-parts element assembly, and pressurizing said layered product in said layered 
product. 

[Claim 5] The manufacture approach of electronic parts according to claim 1 to 3 that 
application of pressure is performed from the top-face side of said electronic-parts 
element assembly in preparing the conductive paste layer and the covering film in the 
underside of said electronic-parts element assembly, and pressurizing said layered 
product. 

[Claim 6] The manufacture approach of electronic parts according to claim 3 that the 
laminating of the permeability sheet is carried out to the side to which the conductive 
paste layer of said electronic-parts element assembly is given in the field of an opposite 
hand, and said vacuum attraction is performed from this permeability sheet side. 
[Claim 7] The manufacture approach of electronic parts according to claim 1 to 6 that 
said electronic-parts element assembly is a ceramic green sheet or a non-calcinated 
ceramic layered product. 

[Claim 8] The manufacture approach of electronic parts according to claim 7 that the 
laminating of the protection film is carried out to the top face and underside of said 
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ceramic green sheet or a ceramic layered product, and said breakthrough and the 2nd 
breakthrough open for free passage are formed in each protection film. 
[Claim 9] Said breakthrough and said 2nd breakthrough are the manufacture approach of 
electronic parts according to claim 8 of a protection film which consists of fields on the 
other hand so that a path may become large gradually toward an another side side. 
[Claim 10] The manufacture approach of electronic parts according to claim 8 or 9 that 
the rate to the path of said breakthrough of the thickness of said protection film is one or 
less. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of electronic 
parts that the process which forms a through hole electrode in a detail was improved, 
more about the manufacture approach of electronic parts, such as for example, ceramic 
laminating electronic parts. 
[0002] 

[Description of the Prior Art] Conventionally, in ceramic laminating electronic parts, a 
printed wired board, etc., in order to achieve the electrical installation of an electrode on 
top and an electrode at the bottom, the through hole electrode and the beer hall electrode 
are used abundantly. The through hole electrode and the beer hall electrode are formed by 
filling up the inner skin of a breakthrough with conductive paste at grant or a 
breakthrough, after forming the breakthrough from the top face of electronic-parts 
element assemblies, such as a printed wired board, to an underside. 
[0003] By the way, when the thickness of an electronic-parts element assembly is thick, 
the aspect ratio of a breakthrough becomes large. Here, an aspect ratio shall mean the 
ratio to the diameter of opening of the die-length direction dimension of a breakthrough. 
[0004] In a breakthrough with a large aspect ratio, it becomes difficult to fully give 
conductive paste over the overall length of a breakthrough. An example of the approach 
of solving such a problem is indicated by JP,2001-217538,A. Drawing 8 is a sectional 
view for explaining the approach of a publication to this advanced technology. 
[0005] Two or more breakthrough 41a is formed in the printed wired board 41. This 
printed wired board 41 is laid on susceptor 42. Breakthrough 42a connected with 
breakthrough 41a is formed in susceptor 42. 

[0006] Moreover, susceptor 42 is being fixed to the upper bed of the paste tank 43. 
Conductive paste 44 is contained in this paste tank 43. Moreover, the releasing paper 45 
has put on the top-face side of a printed wired board 41, and the prevention plate 46 is 
arranged on the top face of a releasing paper 45. On the other hand, the piston 47 is 
arranged in order to pressurize the conductive paste 44 in the paste tank 43. The piston 47 
is constituted so that it may be moved up, and as for another side and the prevention plate 
46, the location is being fixed. Therefore, conductive paste 44 is pressed fit in 
breakthrough 41a of a printed wired board 41 by upper-**(ing) a piston 47. By the 
approach given in this advanced technology, it is supposed that an aspect ratio is certainly 
filled up with conductive paste 44 in 2-32, and big breakthrough 41a at breakthrough 41a 
by pressing the conductive paste of the viscosity of 300 or more Pa-s fit by the pressure 
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of 0.1 or more MPas. 
[0007] 

[Problem(s) to be Solved by the Invention] However, by the approach given in the above- 
mentioned advanced technology, air exists in the clearance between a printed wired board 
41 and the support plate 42 in breakthrough 41a and conductive paste 44. Therefore, 
since the refuge of such air did not exist when conductive paste 44 is pressurized with a 
piston 47, air was not able to enter in breakthrough 41a and was not able to fill up 
breakthrough 41a with conductive paste 44 certainly. That is, there was a problem that an 
opening tends to produce the conductive paste in breakthrough 41a in the beer hall 
electrode which could be burned and was formed. 

[0008] The object of this invention cancels the fault of the conventional technique 
mentioned above, and is to offer the manufacture approach of electronic parts equipped 
with the process which enables an aspect ratio to give conductive paste certainly in a 
breakthrough on the occasion of formation of the beer hall electrode using a big 
breakthrough, or a through hole electrode. 
[0009] 

[Means for Solving the Problem] The electronic-parts element assembly with which the 
breakthrough from a top face to [ according to the large aspect of affairs of this invention 
/ has a top face and an underside in a vacuum chamber, and ] an underside was formed, 
The process which arranges the layered product which has the conductive paste layer 
given to the top face or underside of this electronic-parts element assembly, and the 
covering film laid in the outside surface of said conductive paste layer, The manufacture 
approach of electronic parts equipped with the process which presses fit in said 
breakthrough the conductive paste which constitutes said conductive paste layer is 
offered by decompressing the inside of said vacuum chamber, and pressurizing said 
layered product in the thickness direction which is the direction of a laminating. 
[0010] On a specific aspect of affairs with this invention, from opening of a top face or an 
underside, the breakthrough of said electronic-parts element assembly is formed so that a 
path may become small gradually toward opening of an underside or a top face, and press 
fit of said conductive paste is performed from the big opening side of the path of said 
breakthrough. That is, when the breakthrough is formed toward a top face or an underside 
to an underside or a top face so that the path may become small gradually and it presses 
conductive paste fit from the big opening side of a path, press fit of conductive paste can 
be ensured compared with the case where it presses fit from the small opening side of a 
path. 

[001 1] Further, on other specific aspects of affairs of this invention, the inside of a 
vacuum chamber is decompressed, with the side to which the conductive paste of an 
electronic-parts element assembly is further given in the process which presses 
conductive paste fit, vacuum attraction is performed from the field of an opposite hand, 
and conductive paste is certainly given by it by the inside of the breakthrough of an 
electronic-parts element assembly. 

[0012] In preparing the conductive paste layer and the covering film in the top face of an 
electronic-parts element assembly, and pressurizing a layered product, on still more 
nearly another specific aspect of affairs of this invention, application of pressure is 
performed from the top-face side of a layered product in the above-mentioned layered 
product. A piston, a head, etc. which are used for application of pressure do not contact a 
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conductive paste layer directly, but touch the 1st covering film. Therefore, in order to 
form a beer hall electrode and a through hole electrode in many electronic-parts element 
assemblies, even if it pressurizes repeatedly, it is hard to produce contamination of a head 
or a piston. 

[0013] In preparing the conductive paste layer and the covering film in the underside of 
an electronic-parts element assembly on other specific aspects of affairs of this invention 
further, and pressurizing a layered product, application of pressure is performed from the 
top-face side of an electronic-parts element assembly. That is, the laminating of a 
conductive paste layer and the 1st covering film may be carried out to the underside of an 
electronic-parts element assembly. In this case, it fills up with conductive paste in a 
breakthrough by performing application of pressure from the top-face side of an 
electronic-parts element assembly. Moreover, since the 1st covering film is arranged at 
the underside side of an electronic-parts element assembly, contamination by the 
conductive paste of the prevention plate which supports an electronic-parts element 
assembly, or susceptor can be prevented. 

[0014] On still more nearly another specific aspect of affairs of this invention, the 
laminating of the permeability sheet is carried out to the side to which the conductive 
paste layer of an electronic-parts element assembly is given in the field of an opposite 
hand, vacuum attraction is performed from this permeability sheet side, and conductive 
paste is drawn much more certainly by it by the inside of a breakthrough. 
[0015] On still more nearly another specific aspect of affairs of this invention, the above- 
mentioned electronic-parts element assembly is a ceramic green sheet or a non-calcinated 
ceramic layered product, and can obtain the ceramic electronic parts which have the beer 
hall electrode or through hole electrode with which conductive paste was certainly given 
by it in the breakthrough according to this invention. 

[0016] On still more nearly another specific aspect of affairs of this invention, the 
laminating of the protection film is carried out to the top face and underside of a ceramic 
green sheet or a ceramic layered product, and a breakthrough and the 2nd breakthrough 
open for free passage are formed in each protection film. In this case, after being filled up 
with conductive paste, conductive paste other than a breakthrough is removable by 
exfoliating a protection film. Moreover, the front face of a ceramic layered product can 
be protected from affixes, such as dust. 

[0017] Further, the above-mentioned breakthrough and the 2nd breakthrough are 
constituted from the one direction of a protection film by other specific aspects of affairs 
of this invention so that a path may become large toward an another side side. In this 
case, conductive paste can be easily given in this breakthrough from a part for opening 
with a big path. 

[0018] Moreover, on a specific aspect of affairs, the rate to the path of the breakthrough 
of the thickness of the above-mentioned protection film is made or less into one at the 
pan of this invention, and the consistency of conductive paste can be raised by being able 
to make conductive paste project from a ceramic layered product front face, carrying out 
a high voltage press behind, and forcing a projection part inside by it. In this case, when [ 
of a protection film ] it consists of fields on the other hand so that that path may become 
large toward an another side side, the rate of the thickness of a protection film of as 
opposed to the overall diameter of a breakthrough in a breakthrough is made or less into 
one. 
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[0019] 

[Embodiment of the Invention] This invention is clarified by explaining the concrete 
operation gestalt of this invention hereafter. 

[0020] Drawing 1 is a transverse-plane sectional view for explaining the manufacture 
approach of the electronic parts concerning the 1st operation gestalt of this invention. 
With this operation gestalt, the electronic-parts element assembly 4 has the structure 
where the laminating of the protection films 2 and 3 was carried out to non-calcinated the 
top face and underside of the ceramic layered product 1. Although the protection films 2 
and 3 are constituted by a polyethylene terephthalate film (PET), polypropylene (PP), and 
resin film like polyethylenenaphthalate (PEN), they should just consist of ingredients 
which have elasticity also except a resin film. 

[0021] Moreover, also in order to raise adhesion with the ceramic layered product 1, as 
for the protection films 2 and 3, it is desirable that it is the split-face film with which the 
front face was damaged. The ceramic layered product 1 is a mother layered product by 
which two or more components which should serve as each chip were prepared in behind, 
is constituted by carrying out the laminating of the ceramic green sheet of two or more 
sheets, and has two or more breakthrough la. Breakthrough la is formed so that an 
underside may be reached [ from the top face of the ceramic layered product 1 ]. 
Moreover, Breakthroughs 2a and 3a are formed also in the protection films 2 and 3, 
respectively, and Breakthroughs 2a and 3a are formed so that it may be connected with 
breakthrough la. 

[0022] The above-mentioned breakthroughs la, 2a, and 3a are formed by processing it by 
the C02 laser, a higher-harmonic YAG laser, etc., after carrying out the laminating of the 
protection films 2 and 3 to the top face and underside of the ceramic layered product 1 . 
When a breakthrough is formed with laser, opening of the side in which laser light carries 
out incidence usually becomes large. That is, in breakthrough la, since laser light is 
irradiated from the protection film 2 side and the breakthrough is formed as shown in 
drawing 1 , breakthrough la is formed in the shape of a taper so that it may take for 
reaching [ from a top-face side ] an underside and the diameter of opening may become 
small gradually. Moreover, even if it sees the whole breakthroughs 2a, la, and 3a, it is 
formed in the shape of a taper so that it may take for resulting in 3 a from breakthrough 2a 
and the diameter of opening may become small gradually. 

[0023] With this operation gestalt, the dimension of the above-mentioned ceramic layered 
product was made into the 150mmxl50mmx thickness of 0.9mm. Moreover, the diameter 
of opening by the side of 100 micrometers and an underside of the diameter of opening 
by the side of the top face of the ceramic layered product 1 of breakthrough la is 60 
micrometers. Therefore, when an aspect ratio is based on opening of a big path, it is 
about 9. 

[0024] In addition, an aspect ratio is usually expressed with the path of the die 
length/breakthrough of a breakthrough. The electronic-parts element assembly 4 which 
has the above-mentioned ceramic layered product 1 and the protection films 2 and 3 is 
arranged in the vacuum chamber 5. The vacuum chamber 5 has attraction opening 5a 
connected to sources of attraction, such as a vacuum pump which is not illustrated. 
Moreover, the vacuum chamber 5 has the chamber body 6 which has opening opened 
caudad, and the table 7 attached so that opening of the chamber body 6 might be closed. 
[0025] Moreover, some tables 7 of the vacuum chamber 5 consist of porosity plates 8. 
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The porosity plate 8 has two or more pores from the top face of the porosity plate 8 to an 
underside. Under the porosity plate 8, the 2nd vacuum chamber 9 is attached, and the 
vacuum chamber 9 is constituted so that it may be drawn in, as the arrow head of a 
graphic display shows with a vacuum pump (not shown). 

[0026] The permeability sheet 1 1 is laid in the top face of a table 7. The electronic-parts 
element assembly 4 is laid on the permeability sheet 1 1 . In order to enable attraction from 
the porosity plate 8 and the vacuum chamber 9, the permeability sheet 1 1 is constituted so 
that it may have permeability. Although especially the ingredient that constitutes the 
permeability sheet 1 1 is not limited, a synthetic-resin foam film, a filter paper, etc. 
through which the pore of a large number from a top face to an underside was formed, for 
example can constitute it. 

[0027] Although the electronic-parts element assembly 4 is laid on the above-mentioned 
permeability sheet 11, Breakthroughs la, 2a, and 3a are arranged here so that it may be 
located above the above-mentioned porosity plate 8. 

[0028] Moreover, the conductive paste layer 15 is given to the top face of the electronic- 
parts element assembly 4. The conductive paste layer 15 is formed in order to press 
conductive paste fit in Breakthroughs la, 2a, and 3a. It is determined that the thickness of 
the conductive paste layer 15 serves as a suitable amount which can fill up Breakthroughs 
la, 2a, and 3a with conductive paste. 

[0029] The covering film 16 which consists of a resin film like PET, PP, and PEN is laid 
in the top face of the conductive paste layer 15. The press head 17 is arranged above the 
covering film 16. The press head 17 is constituted by up down one movable, maintaining 
the reduced pressure condition in the vacuum chamber 5 in the vacuum chamber 5. The 
underside of the press head 17 is constituted so that conductive paste 15 can be 
pressurized through the covering film 16. 

[0030] With this operation gestalt, the electronic-parts element assembly 4 is arranged 
like a graphic display in the vacuum chamber 5. The inside of the vacuum chamber 5 is 
made into a reduced pressure condition so that it may draw in from attraction opening 5 a, 
for example, may be set to -lOOKPa from an atmospheric pressure in this condition. 
Simultaneously, vacuum attraction is performed also from the vacuum chamber 9 side. 
Consequently, in the electronic-parts element assembly 4, the air in Breakthroughs la and 
2a and 3a is removed certainly. Moreover, the air which exists in the clearance between 
the electronic-parts element assembly 4 and the conductive paste layer 15 and the 
clearance between the electronic-parts element assembly 4 and the permeability sheet 1 1 
is also removed. Furthermore, the air (air bubbles) which entered in the conductive paste 
layer is also removed simultaneously. 

[0031] Next, with the reduced pressure in the vacuum chamber 5, and the attraction from 
the vacuum chamber 9 side maintained, the press head 17 is moved caudad and the 
conductive paste layer 15 is pressurized by about 1.0x1 05Pa - 1.5xl05Pa. Consequently, 
the conductive paste which constitutes the conductive paste layer 15 is pressed fit in 
Breakthroughs la and 2a and 3a. 

[0032] Since the breakthroughs la and 2a of the electronic-parts element assembly 4 and 
the air in 3 a are certainly removed in advance of press fit, breakthrough la is certainly 
filled up with conductive paste. In addition, with this operation gestalt, since attraction is 
performed also from the downward vacuum chamber 9 side, conductive paste is not only 
caudad moved by the welding pressure by the press head 1 7, but it can draw it near to the 
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Breakthrougha [ 1 ] and 2a and 3 a side by vacuum attraction from the vacuum chamber 9 
side. Therefore, it fills up with conductive paste certainly in Breakthroughs la and 2a and 
3a. 

[0033] After the breakthroughs la, 2a, and 3a of the electronic-parts element assembly 4 
are filled up with conductive paste as mentioned above, the electronic-parts element 
assembly 4 is taken out. Next, the double-sided protection films 2 and 3 exfoliate. After 
an appropriate time, a high voltage force press is carried out by 65MPa-75MPa with a 
directions [ layered product / 1 / ceramic ] static pressure press machine (not shown). 
This high voltage force press can raise the conductive paste consistency of breakthrough 
la. 

[0034] Here, as for conductive paste, projecting from the ceramic layered product 1 is 
desirable so that the front face of conductive paste may become circular in the condition 
of having exfoliated the double-sided protection films 2 and 3, for example. Since the 
conductive paste which projected in the following high voltage force press is forced on 
the interior by this, a conductive paste consistency improves further. 
[0035] Thus, in order to make conductive paste project, the thinner one of the thickness 
of the protection film 2 is desirable, for example, it is desirable to use the thin protection 
film 2 with which the ratio (path of the thickness / breakthrough 2a of the protection film 
2) of the thickness of the protection film 2 and the path of breakthrough 2a becomes one 
or less. 

[0036] The beer hall electrode 18 from the top face of the ceramic layered product 1 to [ 
with the above approaches / as shown to drawing 2 in an amplification fragmentary 
sectional view ] an underside is formed. In the beer hall electrode 18, since press fit of 
conductive paste is performed where air is removed thoroughly as mentioned above, it is 
hard to produce an opening etc. Therefore, the beer hall electrode 18 which was excellent 
in the adhesion of conductive paste and breakthrough la, and was excellent in 
dependability without peeling of an electrode etc. can be formed. 
[0037] Then, surface polish of the ceramic layered product 1 is carried out by a grinder 
etc. in a top face and an underside, and the pad electrode which turns into a terminal 
electrode by printing etc. is formed in the exposed part of the beer hall electrode 18 by 
which flattening was carried out. In addition, the plating electrode and bump electrode for 
connecting with the circuit element of further others may be formed on this. 
[0038] Although the beer hall electrode 18 with which it fills up with conductive paste in 
breakthrough la was formed with this operation gestalt, conductive paste is given to the 
inner skin of breakthrough la, and this operation gestalt can be applied also to formation 
of the through hole electrode with which all the building envelopes of breakthrough la 
are not filled up with conductive paste. Since conductive paste is given to the inner skin 
of a breakthrough as mentioned above where air is removed certainly when forming a 
through hole electrode, a conductive paste layer can be certainly formed in the inner skin 
of breakthrough la. In this case, as for conductive paste, it is desirable to use the 
conductive paste of hypoviscosity compared with the case of a beer hall electrode. 
[0039] Furthermore, conductive paste is filled up with this operation gestalt from the big 
diameter side of opening relatively [ breakthrough la ] as mentioned above. Therefore, 
compared with the case where conductive paste is poured in, breakthrough la can be 
relatively filled up with conductive paste certainly from the opening side of the small 
lower part of a path. As mentioned above, from upper part opening, when breakthrough 
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la is formed by laser processing, as shown to drawing 3 in a schematic-drawing-partial 
notching perspective view, breakthrough la is formed so that a path may become small 
gradually compared with lower part opening. 

[0040] Since the area pressurized becomes large compared with the case where the 
direction at the time of being filled up with conductive paste from the big opening side of 
a path is relatively filled up with conductive paste from the small opening side of a path, 
relatively as shown in drawing 4 (b) as drawing 4 (a) is shown typically, a conductive 
paste filling factor can be made high. Therefore, in breakthrough la which has a taper, 
conductive paste is preferably pressed fit from a big opening side relatively [ the diameter 
of opening ] like the above-mentioned operation gestalt. 

[0041] According to the experiment of an invention-in-this-application person, the filling 
factor of the conductive paste at the time of not decompressing the inside of the vacuum 
chamber 5 was 80 - 90%, but it was confirmed like this operation gestalt by considering 
as the bottom of reduced pressure of the inside of the vacuum chamber 5 that a filling 
factor can be made into 97 - 100%. 

[0042] Moreover, with this operation gestalt, since vacuum attraction is performed 
through the porosity plate 8 and the permeability sheet 1 1 from the above-mentioned 
vacuum chamber 9 side, compared with the case where vacuum attraction from such a 
lower part is not performed, it is confirmed that a conductive paste filling factor can be 
raised 10 to 20%. 

[0043] Although the ceramic layered product 1 by which conductive paste was given to 
breakthrough la as mentioned above is obtained and the ceramic sintered compact with 
which the beer hall electrode or the through hole electrode was formed by calcinating this 
ceramic layered product 1 can be obtained, a wiring substrate may consist of manufacture 
approaches of this operation gestalt using this ceramic sintered compact. Or in advance of 
baking, a laminating may be carried out to other ceramic green sheets or a non-calcinated 
ceramic layered product, and a ceramic layered product with more many laminatings may 
be obtained by pressurizing. In this case, a ceramic sintered compact is obtained by 
calcinating a ceramic layered product with many laminatings. 

[0044] Especially although especially the viscosity of the conductive paste used in this 
operation gestalt is not limited, the conductive paste of the range of 60 - 1000 Pa-s is 
suitably used for the viscosity measured at 25 degrees C on condition that 20rpm with the 
Brookfield viscometer. When the viscosity of conductive paste is low, there is a 
possibility that air may mix into the conductive paste with which it filled up. Therefore, 
the conductive paste of the viscosity of 100 - 1000 Pa-s is used more preferably. But 
since there is a possibility that the adhesion in the case of enlarging welding pressure and 
carrying out the laminating of the ceramic layered product to other non-calcinated 
ceramic green sheets or a ceramic layered product further may fall when the viscosity of 
conductive paste is high, as for the viscosity of conductive paste, it is desirable preferably 
that they are below 500Pa and s. 

[0045] Moreover, although especially the aspect ratio of the breakthrough to which 
conductive paste is given in this invention is not limited, its range of 2-20 is desirable. If 
an aspect ratio exceeds 20, when the pressure at the time of pressing conductive paste fit 
in a breakthrough must be made high and it will carry out the laminating of the ceramic 
layered product 1 to other ceramic layered products after conductive paste restoration, it 
may become difficult to raise the adhesion of ceramic layered products. Preferably, it is 
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desirable for an aspect ratio to use the breakthrough of 2-15. 

[0046] In addition, by the manufacture approach of the electronic parts concerning this 
invention, what consists of other ingredients, such as what [ not only ] used the above 
ceramic green sheets and a ceramic layered product as an electronic-parts element 
assembly but synthetic resin, may be used. The ceramic layered product 1 may be 
constituted by the thick ceramic green sheet of one sheet, and may be constituted by the 
thin ceramic green sheet of two or more sheets. Moreover, it may be constituted by the 
ceramic green sheet of two or more sheets with which thickness differs. 
[0047] Drawing 5 is a transverse-plane sectional view for explaining the modification of 
the above-mentioned operation gestalt. Although vacuum attraction was caudad 
performed through the permeability sheet 1 1 and the porosity plate 8 under the 
electronic-parts element assembly 4 with the operation gestalt shown in drawing 1 , 
vacuum attraction to this lower part is not performed, but ** is also good. That is, as 
shown in drawing 5 , the covering film 21 may be arranged on a table 7. The porosity 
plate 8, the permeability sheet 11, and the vacuum chamber 9 are not formed, but it 
consists of equipment shown in drawing 5 like the equipment which showed it to drawing 
I if it removed that the above-mentioned covering film 21 was used. Thus, even if it is 
the case where conductive paste is pressed fit in breakthrough la, without performing 
vacuum attraction to a lower part, in advance of press fit, attraction is performed from 
attraction opening 5a. Therefore, like the above-mentioned example, since the air in 
breakthrough la is removed in advance of press fit of conductive paste, conductive paste 
can be certainly pressed fit in breakthrough la. 

[0048] But the filling factor of conductive paste can be preferably raised further like the 
operation gestalt shown in drawing 1 by drawing in caudad using the porosity plate 8 and 
the vacuum chamber 9. 

[0049] Drawing 6 is a transverse-plane sectional view for explaining the modification of 
further others. With the operation gestalt shown in drawing 1 , the conductive paste layer 
1 5 is arranged on the top face of the electronic-parts element assembly 4, and application 
of pressure by the press head 17 was performed from the side by which this conductive 
paste layer 15 is arranged. On the other hand, in the modification shown in drawing 6 , 
the conductive paste layer 15 is arranged on the underside of the electronic-parts element 
assembly 4, and application of pressure by the press head 17 is performed from the top- 
face side of the electronic-parts element assembly 4. That is, with the side by which the 
conductive paste layer 1 5 of the electronic-parts element assembly 4 is arranged, 
application of pressure by the press head 17 is performed from the field side of an 
opposite hand. Thus, application of pressure by the press head 17 may be performed from 
the field of an opposite hand with the side by which the conductive paste layer 15 is 
arranged. 

[0050] Slot 7a is formed in the perimeter of the field where the conductive paste layer 15 
is arranged on the top face of a table 7. After filling up breakthrough la with conductive 
paste by application of pressure, slot 7a is prepared in order to contain excessive 
conductive paste. 

[0051] In addition, in the modification shown in drawing 6 , since the conductive paste 
layer 15 is arranged on the underside of the electronic-parts element assembly 4, as for 
the path of breakthrough la, the electronic-parts element assembly 4 is arranged so that 
relatively greatly [ underside opening ]. Moreover, in drawing 6 , as a broken line shows, 
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attraction hole 17a which carries out opening may be formed in the underside of a press 
head at the press head 17, and the filling factor of the conductive paste to breakthrough 
la may be raised by carrying out vacuum attraction from this attraction hole 17a. In this 
case, the covering film 16 needs to consist of permeability ingredients. 
[0052] Drawing 7 is a transverse-plane sectional view for explaining the modification of 
further others of the operation gestalt shown in drawing 1 . With the equipment shown in 
drawing 7 , it replaces with the porosity plate 8 and the vacuum chamber 9, and the press 
head 32 is connected with the table 7. The press head 32 is constituted so that it may be 
moved up, and it is prepared in order to pressurize the electronic-parts element assembly 
4 and the conductive paste layer 15 in the thickness direction with the upper press head 
17. Thus, in addition to the press head 17, also below, the press head 32 may be arranged, 
Moreover, also in the press head 32, as a broken line shows, you may constitute so that 
vacuum attraction may be carried out from the attraction opening 31, and it can raise the 
filling factor of breakthrough la of conductive paste. 

[0053] Moreover, although the press head 17 arranged up was also used with the 
equipment shown in drawing 7 , as for the press head 17, the location may be fixed with 
the equipment shown in drawing 7 . Therefore, it may replace with the press head 1 7 and 
you may pressurize only using the press head 32 using the prevention plate arranged so 
that the top face of the covering film 16 may be contacted. 
[0054] 

[Effect of the Invention] By the manufacture approach of the electronic parts concerning 
this invention, where the inside of a vacuum chamber is decompressed, the layered 
product which consists of a conductive paste layer and a covering film is pressurized in 
the thickness direction in an electronic-parts element assembly. Therefore, since the air 
which existed in the clearance between the breakthrough of an electronic-parts element 
assembly and an electronic-parts element assembly, and other members, such as a 
conductive paste layer, is removed certainly, conductive paste can be certainly given in a 
breakthrough. Therefore, the beer hall electrode with which an opening does not exist, 
and the through hole electrode by which the inner skin of a breakthrough was certainly 
covered in the conductive paste layer can be formed, and it becomes possible to raise 
effectively the dependability of a beer hall electrode or a through hole electrode. 
[0055] Therefore, according to this invention, it becomes possible to raise the 
dependability of the electrical installation of electronic parts, such as ceramic electronic 
parts with which the beer hall electrode and the through hole electrode were formed. 
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[Effect of the Invention] By the manufacture approach of the electronic parts concerning 
this invention, where the inside of a vacuum chamber is decompressed, the layered 
product which consists of a conductive paste layer and a covering film is pressurized in 
the thickness direction in an electronic-parts element assembly. Therefore, since the air 
which existed in the clearance between the breakthrough of an electronic-parts element 
assembly and an electronic-parts element assembly, and other members, such as a 
conductive paste layer, is removed certainly, conductive paste can be certainly given in a 
breakthrough. Therefore, the beer hall electrode with which an opening does not exist, 
and the through hole electrode by which the inner skin of a breakthrough was certainly 
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covered in the conductive paste layer can be formed, and it becomes possible to raise 
effectively the dependability of a beer hall electrode or a through hole electrode. 
[0055] Therefore, according to this invention, it becomes possible to raise the 
dependability of the electrical installation of electronic parts, such as ceramic electronic 
parts with which the beer hall electrode and the through hole electrode were formed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The transverse-plane sectional view for explaining the process which presses 
conductive paste fit in a through hole in the manufacture approach of the electronic parts 
concerning the 1st operation gestalt of this invention. 

[Drawing 2] The partial amplification transverse-plane sectional view for explaining the 

beer hall electrode formed with 1 operation gestalt of this invention. 

[Drawing 3] The partial amplification perspective view for explaining the breakthrough 

which has the taper formed in the electronic-parts element assembly. 

[Drawing 4] (a) And (b) is drawing for being a typical perspective view for explaining 

the magnitude of the pressure in the case of pressing conductive paste fit in the 

breakthrough which has a taper, and explaining the case where (b) presses conductive 

paste fit for the case where (a) presses conductive paste fit from the big opening side of a 

path relatively, from the small opening side of a path relatively. 

[Drawing 5] The transverse-plane sectional view for explaining the modification of the 

operation gestalt shown in drawing 1 . 

[Drawing 6] The transverse-plane sectional view for explaining other modifications of 
the operation gestalt shown in drawing 1 . 

[Drawing 7] The transverse-plane sectional view for explaining the modification of 
further others of the operation gestalt shown in drawing 1 . 

[Drawing 8j The transverse-plane sectional view for explaining the conductive paste 
press fit approach to the conventional printed wired board. 
[Description of Notations] 

1 - Ceramic layered product 
la — Breakthrough 

2 3-- Protection film 
2a — Breakthrough 
3a - Breakthrough 

4 - Electronic-parts element assembly 

5 -- Vacuum chamber 
5a — Attraction opening 

6 - Chamber body 

7 - Table 

8 — Porosity plate 

9 -- Vacuum chamber 

1 1 — Permeability sheet 

15 - Conductive paste layer 

16 — Covering film 

17 - Press head 
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soite«o#m^-xhA^ffl^p.ns 0 tofct. 

5 5 v 9 ? U - v h V-b v 5 y 7 fc «WT S 
50 «^0*ttt*«fiT"r***ft3y**fc4j>. $?£L< 
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9 

(i, ft^-XbOKSB 5 0 0 P a • s WTT'feSC 

[0 0 4 5] *HB^cfc^T««^-XhAM^ 

2-2 0<O8Bffl;Wff£U\= 7X^? Ftfc#2 0£jg* 
g»^-Xh£MiI?U-EA-r3|5£<DE7j£ift< 

ttf&Zo wtL<«, 7x^m±#2~i 5<omm 

[0 0 4 6] *«Wfc:flS** : Fa«ioHa03ffii» 
7i7 twatb i a i teddi/^-t =7 = -y ? yy->->- 

[ o o 4 7 ] m 5 a, ±e*si5}B«os«w*»9fl"r * 

3 tc, r— 7;W±fc, << >\sL2 l £ 

EHLTfcJ:V\ H 5 teatf «HW4, £?LMS8» 1 

•f, ±ffiyj^-7f;i/A2 iA«li,^nt^5:t^ 

*3lP5a*>6»9ljWTto*iT^*. ftoT, ±8BH« 

^- X h Z c i: T* * 3 0 

[0 0 4 8] tokt. $?£L<fi, iicsuii 

[00 4 9] 16!^ z^amm&m*mmtz>tctb 

g|S n a p3$i{*4<D±ffi«C>S®^-X h/f 1 5tfEB2ttT:fc 
0, KSim^-XhSl StfESSftT^SflJfreTV 
X'VyFl 7 ICi.&m&mjtoftT^rco CtllCftL 
T, @6(CjS-rS^]T'ti, H7Sflp a pJ!Sft 4 (DTMlcm 
m^-X 1 5 tfEBSttx S^SPS^tt 4 ©±®{8] 
frC,7bX'N7 K 1 7(Cii.*DEA^ft)n?. 0 -f£fc> 
5, m^gi5p°p^t* 4 Ogm^-X FJf 1 5 *<EB£ttT 



(6) ftffl 2 0 0 3 - 2 2 9 6 5 9 

10 

EtffirfcttSo C©<fc-5tC, TVX'vy F 1 7fC<fc-5*0 
[0 0 5 0] f-7";WOiIlCfc^T > W^-Xh 

n 1 5imw.-&ixx^zmmv>mw<am7 aft&i&z 

nti/^o it 7 afi, *DEKJ;t)SIB^-Xh5rHjifL 
[00 5 1] SW^-X FH 1 5 

/o 4©TffitcEH$nTv>s/-ci6 > m6ic7ik-tmmv 

T, 5SIST*-r«fc-5tc, TVX'vy F 1 7 K^bX'vy 
FOTfflKMP-r*»3l?Ll 7 aWmi<> C 
OR3l?Ll 7 afrZX&wmtzctlC&i'). WKLl 
a ^<D$m^-XF<DftiJU££iSitoT&cfcV\, C0JS 

[0 0 5 2] 0 7 tt, Binc^btellflgJBlBOSSfcfB 
20 OSJBfiW«rKWt*fc«>OiEffi»fffiHT*So B7tc* 

T> ^l/X^y K3 2A<r-7;l/7fc:aiS*nT^*o 

WcKtt&tiTO^o COcJ:-9(c, yux'vy K 1 7 IC 
R3IP3 lfr6Jlffl*5l'r*i5li:*aLTfeJ:<, * 
[0 0 5 3] 0 7^^-TSSTti, ±*JCBB* 

nfe^ux^y k 1 7tffli^nn^ 0 7fc7jrf 

TfciK S£oT, ^bX^7 H 1 7iC^T, ^z^- 
6 0±ffi^»tt-rSJ: 5 fcEBSnfefliK.fi 

[0 0 5 4] 

ftmmtfwmcmn^-x h»-e*«snfex;v-*- 

50 *-;l/BffiOM«tt*»*«fc»«>*ci:^priii:4 
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(7) 
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[0 0 5 5] <fcoT. ^WfCfcfttf, l£7*-;l/1B8§ 



S*81Wr*fcii><0»#lfc«tIEffi»fffiBI. 

[03] *F»fljiM*fc»*«ftfc^-/<-**rr*« 
[0 4] (a) Rtf (b) a, f— /<-**rr4*a?i 

h £E A-T £©E*J<0*£ SfcKUW 
*^«>0«S«»aHTfe*), (a) ««*f«fcg©A 
£&^PfliJfr€>««^-Xh£EA-r5if£$\ (b) 

im 5 ] 0 1 'icnLtcnm&m<D&i&m*tstw-tzrctb 

OESBfffiHo 

[06] 0 1 fc*Lfej&5tUg!»OflfiOS««*»wr* 
fc&©IEffi»rffi0o 



20 



72 



[0 7] 11 fc*LfeS6K5}BI8©S 6Kfl!iOSJB0lJ*iK 
W"r*fc«>©iEBB*rffiBI. 

[08] (^©^U^hEfitS^OIHt^-XhBEAfi 

i ••••b7;'^«i(* 

1 a-Sii?L 

2, 3-^a7-c;l/iA 

2 a -miKL 

3 a-HiI?l 

4 -WPftajRtt 

5 a-K5lP 

6 -=f-\ 

7 •• 

8 -$ftRR 

9— St3£?-V»<— 
1 1 -afttti'- h 
1 

1 6- jj A— 74/11* 
1 7-7U;Wy F 



[0 1] 



[02] 





[0 3] 



14] 




(a) 



(b) 
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